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connected to the corresponding actuation element and defimng 
connected _ ^ reglon 

mirror gap, each rmrrorelem , free t0 be deflected through the 

connected to the mirror support reg»on and free to 

gap of a corresponding actuation eiement and is seiected ^ 
LUdandstahiedispiacementofthe— 

nation -^-^S^STl..-.- 
surfaces of the mirror elements. 
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elements. 

3 The electrostatically-— 
herein the optically reflecting upper surface of at least one mirror element 
TZ of °Lr events is characterized hy a substantia! plananty, 
blithe substrate, that is .aintained as a correspond nnrror 
deflection region is deflected through the mirror gap. . 

4 The electrostatically-controllable diffraction grating of claim X 

rows of actuation elements. 

5 The electrostatically-controllable diffraction grating of claim 4 
herein the mirror element provided for at least one actuation element . 

at least one actuation element in each row of actuatmn elements. 

6 The electrostaticaUy-controllable diffraction grating of claim 5 
wh ereintheopticallyreflectingu P per surface of 

— — -=====2=rr=r 

corresponding mirror deflectaon regum is deflected 
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7 The electrostaticaUycontrollaWe diffraction grating of claim 6 
, wherein the optically reflecting npper surface of each mirror element is 

3 ill to the optically reflecting npper surface of afl other mirror element, 

8 The electrostatically -controllable diffraction grating of claim 4 

J herein at least one of the plurality of rows of actuation elements is provided 
3 with a row of a plurality of interconnected mirror elements. 

9 The electrostatically-controllable Effraction grating of claim 1 

, wherein the mirror gap is further selected to maintain a substantial 
t 3 parity of the mirror element deflection region during stable placement 
I 4 of a corresponding actuation region. 



10 The electrostatically-controllable diffraction grating of claim 9 
S 2 whereinthemirrorgapisfurtherselectedtomaintamasuhsta^al 
U parallelism of the planar mirror element deflection reg.cn with the substrate 

™ 4 during stable displacement of a corresponding actuation reg.cn. 



u The electrostatically-controllable diffraction grating of claim 1 
? wherein the optically reflecting mirror element upper surface is — ed 

ntained as a corresponding mirror 



man 



3 by a substantial planarity that is 

4 deflection region is deflected through the mirror gap. 

12 The electrostatically-controllable diffraction grating of claim 11 
2 wherein the optically reflecting mirror element upper surface is further 

4 maintained as a corresponding mirror deflection region is deflected through 

5 the mirror gap. 
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18 The electrostatically-controllable diffraction grating of claim 1 
herein each actuation element further comprises an actuation eUment 
deflection region free to be deflected through the actuate the a — 
re gion extending from about the actuation support reg.cn * the — 
element deflection region, a commonality in area between the actuation 
ion and a corresponding stationary electrode being selected to produce 
lolled and stable displacement of the actuation element deflects reg.on 
1 a displacement range extending to the specified point in the actuate 

gap- 

M. The electrostatically-controllable diffraction grating of claim 1 
wherein the substrate comprises silicon. 

15 The electrostatically-controllable diffraction grating of claim 14 
wherein the silicon substrate further comprises an insulating surface layer. 

16 . The electrostatically-controllable diffraction grating of claim 1 
wherein the electrodes comprise polycrystalline silicon. 

17 The electrostatically-controllable diffraction grating of claim 1 
wherein the actuation elements comprise polycrystalline silicon. 

18 The electrostatically-controllable diffraction grating of claim 1 
wherein the mirror element comprises polycrystalline silicon. 

19 The electrostatically-controllable diffraction grating of claim 1 
wherein the optically reflecting mirror element upper surface composes a 
gold layer. 
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! 20. An electrostatically-controllable actuator comprising: 

2 a stationary electrode; 

an actuation element separated from the stationary electrode by an 
actuation gap, the actuation element including a mechanically constrained 
actuation support region and a conducting actuation region connected to the 
actuation support region and free to be deflected through the actuation gap; 

an auxiliary element separated from the actuation element by an 
auxiliary gap, the auxiliary element including a mechanically constramed 
auxiliary support region connected to the actuation element and a deflect™ 
region connected to the auxiliary support region and free to be deflected 

1 1 through the auxiliary gap; and 

wherein the auxiliary gap is less than the actuation gap, the auxihary 
gap being selected to produce controlled and stable displacement of the 
actuation region over a displacement range extending to a specified pomt m 
the actuation gap when an actuation voltage is applied between the actuation 
region and the stationary electrode and selected to maintain a substantial 
planarity and parallelism of the auxiliary element deflection region with the 
stationary electrode during stable displacement of the actuation region. 
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! 21. The electrostatically-controllable actuator of claim 16 wherein 

2 the auxiliary element comprises a horizontal upper surface that is 

3 c 



haracterized by a substantial planarity that is maintained as the actuation 
4 region is displaced. 



, 22 The electrostatically-controllable actuator of claim 16 wherein 

2 the actuation element further comprises an actuation element deflection 

3 region free to be deflected through the actuation gap, the actuation region 

4 extending from about the actuation support region to the actuation element 

5 deflection region, a commonality in area between the actuation region and 
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the stationary electrode being selected to produce controlled and stable 
displacement of the actuation element deflection region over a ^placement 
range extending to the specified point in the actuation gap. 
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